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I

Synopsis


SYNOPSIS
	The thesis entitled  “Synthesis of anti tumor agents from natural products leads and development of new methodologies” is divided into three chapters.
CHAPTER I : Chapter I deals with the introduction and earlier synthetic approaches, including the total synthesis of Scytophycin C.
	The Scytophycins, isolated from the cultured terrestrial blue-green algae Scytonema pseudohofmanni, were first reported by Moore et al in 1986.  Scytophycins are a novel class of polyoxygenated 22-membered macrolides, which exhibit potent cytotoxicity against a variety of human carcinoma cell lines, as well as broad-spectrum antifungal activity. The scytophycins act as cytotoxic agents by microfilament depolymerization and have been shown to circumvent p-glycoprotein mediated multidrug resistance in tumor cells, which gives them therapeutic potential for cancer patients.                
	
	In the field of Scytophycin C and its analogues, extensive research has been carried out worldwide by the legions of organic chemists in past few years.  Some of the important earlier contributions and recent development’s in this area are outlined in this chapter.
CHAPTER II:  This chapter is divided  into two sections.
Section A :  This section describes the C-Glycosidation of glycols, introdution of Bismuth Triflate and earlier approaches and present work .
This chapter describes the C-Glycosidation of glycols, introdution of Bismuth Triflate and earlier approaches and present work .
The ever-increasing importance of the role of carbohydrates in biological processes relating to immunology, virology, cancer, antibiotic action, and a host of life-threatening diseases has heightened the interest in the accessibility of specific sugar-based molecules.  C-Glycosidation is of great significance in the organic synthesis of optically active materials, since it allows the introduction of carbon chains into sugar chirons and the use of sugar nuclei as a chiral pool as well as a carbon source.  Many biologically attractive C-glycosides such as aryl C-glycoside antibiotics have already been found in nature, and several types of C-glycosides such as alkyl and allyl C-glycosides are well recognized to be useful chiral building blocks for the synthesis of optically active natural products.  Furthermore, carbon-linked glycosides, stable analogues of naturally occurring O- and N-glycosides, have become the subject of considerable interest in bioorganic and medicinal chemistry. 
	Lanthanide triflates are unique Lewis acids that are currently of great research interest.   They are highly oxophilic and form strong but labile bonds with oxygen donor ligands. This feature has often allowed sub-stoichiometric amounts of Lewis acids to be used to promote a variety of reactions. Indeed, such Lewis acids are found to be effective in promoting many organic transformations including Diels-Alder reactions, Michael additions, Friedel crafts acylation, Mukaiyama aldol reactions, Prins type cyclisation reactions and Sakurai allylation reactions.  Bismuth triflate is proved to be a remarkable and highly efficient catalyst for the activation of glycals under mild conditions.  The use of readily accessible bismuth triflate together with high yields and high stereoselectivity makes this method useful and attractive alternative to the more expensive lanthanide triflates or stoichiometric conventional Lewis acids promoted C-glycosidation procedures.
	A novel protocol has been developed for the synthesis of C-glycosides from tri-O-substituted -D-glycols and silyl nucleophiles such as allyl trimethyl silane, trimethyl silyl cyanide using a catalytic amount of Bi(OTf)3. The treatment of tri-O-substituted-D-glucol with allyltrimethyl silane in presence of Bi(OTf)3 in DCM lead to the formation of 2,3-unsaturated allyl-C-glycosides with high -selectivity. 
	The predominant formation of the -anomer arise from a thermodynamic anomeric effect.  In a similar fashion, glycols reacted smoothly with TMSCN to give the corresponding-C-glycosyl cyanides in excellent yields.  Allyl trimethyl silanes (entries 1,3,4,5,6,8 and 9 Table 1) and TMSCN (entries 2,7 and10 Table 1) reacted rapidly with glycols to give the corresponding –C-glycosides in high yields with high -selectivity.  Other glycols such as 3,4,6-tri-O-acetyl-D-galactol also reacted efficiently with silyl nucleophiles under similar reaction conditions to produce the 

corresponding-C-pseudo galactal derivatives.(Scheme 1)      
	The present method provides high yields of products in a shorter periods with greater -selectivity, which makes it a useful and attractive process for the synthesis of C-glycosides of synthetic and biological importance.

Section B : This section deals with the present work wherein the synthetic efforts on cytotoxic compound Scytophycin C is described. The high potent activity combined with unique and challenging structure have made this compound an exciting target for total synthesis. 



Retro synthetic analysis : 
	Our approach for the synthesis of C5-C17 fragment was linear.  Thus we choose D-glucal as our chiral synthon for the construction of C5-C17 moiety.
	Treatment of D-glucal 7 with allyl trimethyl silane and BiOTf3 afforded the corresponding C-allylated compound 8 via Ferrier rearrangement.  The di acetate 8 

was then subjected to deacetylation with K2CO3 in methanol at room temperature to furnish the diol 9.  The diol 9 was converted into its silyl ether using TBDMSCl, imidazole afford the mono silyl ether 10, which was then protected as its xanthate derivative using NaH, CS2, MeI to give the xanthate 11 as shown in Scheme 3.
	Deoxygenation of 11 with  n-Bu3SnH  and  AIBN  afforded 12.  The deprotection of TBDMS group with TBAF in THF afforded corresponding alcohol 13.
 13 was mesylated using mesyl chloride, triethyl amine  to afford 14.  Compound 14 was treated with NaCN in dry DMF, and heated at 80oC for about 4h to get the cyano compound 15 as shown in scheme 4.  
	The cyano compound 15 upon treatment with DIBAL-H followed by acidic work up afforded the aldehyde 16.  The aldehyde was used for this next reaction without further purification.   Ti (IV) mediated diastereoselective aldol reaction upon using 2-oxazolidinethione based chiral auxilliary, fixed C15-C16 centres.  Propanoyl oxazolidinethione in CH2Cl2, TiCl4 and diisopropylethylamine were added to the crude aldehyde to afford the aldol product 17.	The chiral auxiliary of aldol product 17 was removed by reductive method using NaBH4 in dry EtOH afforded the diol 18 along with chiral oxazolidinethione auxiliary.  The diol 18 was converted into its benzyl ether using benzyl bromide, NaH to give the benzyl ether 19 as shown in scheme 5.
	The secondary hydroxyl of 19 was then converted into its methyl ether using NaH and methyl iodide in dry THF to give the methyl ether 20.  Compound 20 was subjected to selective terminal dihydroxylation.  The prochiral substrate 20 was treated with AD-mix  in tert-BuOH:H2O to give the diol 21.  Compound 21 was tosylated using tosyl chloride, tri ethyl amine to afford 22.  The O-tosyl compound when treated with  K2CO3 in  MeOH yielded epoxide 23.  23 was transformed into homo allyl compound 24, using a slurry of  CuI and vinylmagnesium bromide  in THF as shown in scheme 6.
CHAPTER  III:  This chapter describes the introduction to chiral allyl alcohols, Indium metal and present work.
	
Indium-mediated transformations have attracted great significance because of certain unique properties possessed by indium.  Indium metal is quite stable to water or air and does not require any activation or anhydrous reaction conditions. Furthermore, the first ionization potential of indium is much lower than that of zinc or tin, hence it could be a potential reducing agent. 
            The reaction proceeds smoothly under sonication to give the products in high yields. Owing to vibrational energy of water, the bath temperature reached  60-65 C under sonication. The rate enhancement under sonication may be attributed to the cavitation and the activation of the metal surface by sonic waves.  In the absence of sonic waves, longer reaction times and high temperature conditions are typical to achieve comparable yields than those that are obtained by ultrasound.  This section  describes the synthesis of Chiral allyl alcohols using indium metal  promoted by ultrasound.  
	The readily available 1,3 di isopropylidene arabinitol iodo substrate (Table 2) was reacted with  Indium metal under sonication to yield teminal double bond 1a.  Identical results were observed from iodo compounds under similar conditions (entries 4,5,6 and 7) Scheme 7.  
	
	Interestingly the other iodo compounds (entries 2 and 3) subjected with Indium metal under sonication  yielded the terminal allyl alcohol after ether bond cleavage.  Finally the methylene dioxy cleavage of compound (entry 8) gives the same result from D-Sorbitol.(Table 2) 
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